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The asymmetric unit of the title compound, C27H20N2, 
contains two independent molecules, A and B. In both 
molecules, the N atom in the 1-position and the C atom in the 
5-position are statistically disordered [as 0.571 (8):0.429 (8) in 
A and 0.736 (9):0.264 (9) in B]. The phenyl rings in the 1-, 2-, 
4- and 5-positions in A are twisted from the central imidazole 
ring by 84.3 (2), 21.6 (2), 21.5 (2) and 75.7 (2)°, respectively. 
The corresponding dihedral angles in B are 85.5 (2), 3.8 (2), 
2.4 (2) and 81.7 (2)°, respectively. 

Related literature 

For the pharmacological properties of imidazole derivatives, 
see: Hori et al. (2000); Mamolo et al. (2004); Khabnadideh et 
al. (2003). For the crystal structure of related 2-(4-fluoro- 
phenyl)-l,4,5-triphenyl-lH-imidazole, see: Gayathri et al. 
(2010). 



Experimental 

Crystal data 

C27H20N2 
M, = 372.45 
Triclinic, PI 
a = 9.8169 (15) A 
b = 9.8846 (15) A 
c = 20.601 (3) A 
a = 81.133 (5)° 
P = 82.922 (6)° 



Data collection 

Rigaku Saturn CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

{CrystalClear; Rigaku/MSC, 

2005) 

T min = 0.985, r maz = 0.993 

Refinement 

R[F 2 > 2a(F 2 )] = 0.037 

wR(F 2 ) = 0.090 

5 = 0.98 

9251 reflections 



y = 84.085 (6)° 
V = 1952.9 (5) A 3 
Z = 4 

Mo Ka radiation 
li = 0.07 mm -1 
T = 113 K 

0.20 x 0.18 x 0.10 mm 



25242 measured reflections 
9251 independent reflections 
6476 reflections with / > 2o'(/) 
R in , = 0.037 



525 parameters 

H-atom parameters constrained 
A/w = 0.18 e A~ 3 
APmm = -0.22 e A~ 3 



Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

We gratefully acknowledge the support of the Science Fund 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5236). 
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l,2,4,5-Tetraphenyl-l//-imidazole 

B. Zhao, Z. Li, M. Fan, B. Song and Q. Deng 

Comment 

Imidazole derivatives exhibit various pharmacological properties, such as antifungal (Hori et al. , 2000; Mamolo et al. , 2004) 
and antibacterial (Khabnadideh et al. , 2003) activities. The crystallographic structure of the similar imidazole compound 
had been reported . As the part of our research, the title compound l,2,4,5-tetraphenyl-l//-imidazole was snythesized and 
its crystal structure was reported here. 

The asymmetric unit of (I) contains two independent molecules (Fig. 1), A and B, respectively. All bond lengths and 
angles in (I) are normal and comparable with those observed in the related 2-(4-fluorophenyl)-l,4,5-triphenyl-lH-imidazole 
(Gayathri et al, 2010). In both independent molecules, atoms N2 (N4) (1 -position) and C8 (C35) (5-position) are statistically 
disordered in the 0.571 (8):0.429 (8) and 0.736 (9):0.264 (9) ratios, respectively, in A and B. In A, the imidazole ring forms 
the dihedral angles of 84.3 (2), 21.6 (2), 21.5 (2) and 75.7 (2)°, respectively, with the phenyl rings in the 1-, 2-, 4- and 
5-positions. The corresponding dihedral angles in B are 85.5 (2), 3.8 (2), 2.4 (2) and 81.7 (2)°, respectively. 



The title compound was synthesized by the reaction of the benzaldehyde (1.1 g 10 mmol), aniline ( 1 .0 g, 10 mmol), benzil 
(2. 1 g, 10 mmol) and ammonium acetate (4.6 g, 10 mmol) in the refluxing ethanol (20 ml) for 5 days. Crystals of (I) suitable 
for single-crystal X-ray analysis were grown by slow evaporation of a solution in ethanohhexane (1:1). 



All H atoms were positioned geometrically and refined as riding (C — H = 0.95 A) and allowed to ride on their parent atoms, 
with {7j S0 (H) = 1.2f/ e q (parent). 



Experimental 



Refinement 



Figures 



$ it 



Fig. 1 . Two independent molecules in (I) showing the atom-labelling scheme. Displacement 
ellipsoids are drawn at the 60% probability level. For the disordered atoms, only major com- 
ponents are shown. 



1 ,2,4,5-Tetraphenyl-1 H-imidazole 



Crystal data 



C27H20N2 
M,- = 372.45 



^(000) = 784 



Z = 4 
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Triclinic, PT 
Hall symbol: -P 1 
« = 9.8169 (15) A 
ft = 9.8846 (15) A 
c = 20.601 (3) A 
a= 81.133 (5)° 
(3 = 82.922 (6)° 
y= 84.085 (6)° 

V= 1952.9 (5) A 3 

Data collection 

Rigaku Saturn CCD area-detector 
diffractometer 

Radiation source: rotating anode 
multilayer 

Detector resolution: 14.22 pixels mm' 
cp and co scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku/MSC, 2005) 
r min = 0.985, r max = 0.993 
25242 measured reflections 



D x = 1.267 Mgm J 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 6569 reflections 
9 = 2.0-27.9° 

H = 0.07 mnT 1 
T= 113 K 
Prism, colourless 
0.20x0.18x0.10 mm 



925 1 independent reflections 

6476 reflections with / > 2c(i) 
ic int = 0.037 

9max = 27.9°, 9 m i n = 2.0° 

h = -U->l2 
* = -12-*12 
/= -27^27 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.037 
wRiF 2 ) = 0.090 
5 = 0.98 

9251 reflections 
525 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (F 0 2 ) + (0.0436P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Apmax = 0.18eA~ 3 
Apmin = -0.22 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al ic-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



sup-2 



supplementary materials 



Fractional atomic coordinates and isotropic or 





X 


y 


Nl 


0.80635 (8) 


1.15360 (8) 


N2 


0.75974 (9) 


0.95723 (9) 


C8 


0.82664 (9) 


0.92421 (9) 


C8' 


0.75974 (9) 


0.95723 (9) 


N2' 


0.82664 (9) 


0.92421 (9) 


N3 


0.29316 (8) 


0.79598 (8) 


N4 


0.46590 (9) 


0.70682 (9) 


C35 


0.52319 (10) 


0.74836 (10) 


C35' 


0.46590 (9) 


0.70682 (9) 


N4' 


0.52319 (10) 


0.74836 (10) 


CI 


0.90696 (11) 


1.20407 (11) 


HI 


0.8430 


1.2712 


C2 


0.98019 (11) 


1.23762 (12) 


H2 


0.9666 


1.3273 


C3 


1.07316 (11) 


1.14009 (12) 


H3 


1.1244 


1.1632 


C4 


1.09098 (11) 


1.00934 (12) 


H4 


1.1533 


0.9420 


C5 


1.01853 (11) 


0.97552 (11) 


H5 


1.0320 


0.8852 


C6 


0.92601 (10) 


1.07277 (11) 


C7 


0.85347 (10) 


1.04719 (10) 


C9 


0.84989 (10) 


0.78221 (10) 


CIO 


0.97511 (10) 


0.70703 (11) 


H10 


1.0459 


0.7479 


Cll 


0.99713 (11) 


0.57255 (11) 


Hll 


1.0835 


0.5219 


C12 


0.89327 (11) 


0.51213 (11) 


H12 


0.9079 


0.4198 


C13 


0.76796 (11) 


0.58662 (11) 


H13 


0.6966 


0.5447 


C14 


0.74547 (10) 


0.72159 (11) 


H14 


0.6595 


0.7723 


C15 


0.71475 (10) 


0.85723 (10) 


C16 


0.57519 (11) 


0.84139 (11) 


H16 


0.5102 


0.8869 


C17 


0.53132 (12) 


0.75874 (12) 


H17 


0.4360 


0.7476 


C18 


0.62606 (12) 


0.69239 (11) 


H18 


0.5956 


0.6381 


C19 


0.76538 (12) 


0.70531 (11) 


H19 


0.8305 


0.6579 


C20 


0.81003 (11) 


0.78701 (11) 


H20 


0.9057 


0.7949 


C21 


0.74965 (10) 


1.09806 (10) 



isotropic displacement parameters (A 2 ) 



z U iso */U eq Occ. (<1) 

0.43441 (4) 0.02077 (19) 

0.49889 (4) 0.0200 (2) 0.571 (8) 

0.43964 (5) 0.0209 (2) 0.571 (8) 

0.49889 (4) 0.0200 (2) 0.429 (8) 

0.43964 (5) 0.0209 (2) 0.429 (8) 

0.00575 (4) 0.02204 (19) 

0.06380 (4) 0.0209 (2) 0.736 (9) 

-0.00029 (5) 0.0218 (2) 0.736(9) 

0.06380 (4) 0.0209 (2) 0.264 (9) 

-0.00029 (5) 0.0218 (2) 0.264 (9) 

0.29765 (5) 0.0254 (2) 

0.3155 0.030* 

0.23614 (5) 0.0294 (3) 

0.2123 0.035* 

0.20948 (5) 0.0304 (3) 

0.1677 0.036* 

0.24388 (5) 0.0298 (3) 

0.2252 0.036* 

0.30548 (5) 0.0265 (2) 

0.3287 0.032* 

0.33370 (5) 0.0218 (2) 

0.40096 (5) 0.0204 (2) 

0.42550 (5) 0.0203 (2) 

0.43514 (5) 0.0257 (2) 

0.4507 0.031* 

0.42216 (5) 0.0278 (2) 

0.4281 0.033* 

0.40059 (5) 0.0274 (2) 

0.3919 0.033* 

0.39168 (5) 0.0269 (2) 

0.3771 0.032* 

0.40371 (5) 0.0238 (2) 

0.3971 0.029* 

0.55535 (5) 0.0210 (2) 

0.57171 (5) 0.0271 (2) 

0.5434 0.033* 

0.62969 (6) 0.0316 (3) 

0.6411 0.038* 

0.67099 (6) 0.0309 (3) 

0.7113 0.037* 

0.65341 (5) 0.0297 (3) 

0.6812 0.036* 

0.59547 (5) 0.0256 (2) 

0.5833 0.031* 

0.49433 (5) 0.0197 (2) 
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C22 


0.69161 


(10) 


1.18380 


(10) 


0.54532 (5) 


0.0202 (2) 


C23 


0.67869 


(10) 


1.13582 


(11) 


0.61297 (5) 


0.0238 (2) 


H23 


0.7025 




1.0416 




0.6282 


0.029* 


C24 


0.63125 


(11) 


1.22518 


(11) 


0.65807 (5) 


0.0274 (2) 


H24 


0.6218 




1.1914 




0.7040 


0.033* 


C25 


0.59758 


(11) 


1.36258 


(11) 


0.63704 (5) 


0.0264 (2) 


H25 


0.5658 




1.4232 




0.6683 


0.032* 


C26 


0.61036 


(11) 


1.41183 


(11) 


0.56999 (5) 


0.0273 (2) 


H26 


0.5879 




1.5065 




0.5552 


0.033* 


C27 


0.65588 


(10) 


1.32298 


(10) 


0.52461 (5) 


0.0241 (2) 


H27 


0.6630 




1.3570 




0.4787 


0.029* 


C28 


0.28857 


(10) 


0.91492 


(10) 


-0.12890 (5) 


0.0235 (2) 


H28 


0.2066 




0.9158 




-0.0991 


0.028* 


C29 


0.28205 


(11) 


0.96577 


(11) 


-0.19530 (5) 


0.0259 (2) 


H29 


0.1959 




0.9999 




-0.2106 


0.031* 


C30 


0.40074 


(11) 


0.96670 


(11) 


-0.23907 (5) 


0.0266 (2) 


H30 


0.3965 




1.0010 




-0.2845 


0.032* 


C31 


0.52586 


(11) 


0.91717 


(11) 


-0.21611 (5) 


0.0267 (2) 


H31 


0.6078 




0.9189 




-0.2459 


0.032* 


C32 


0.53262 


(11) 


0.86525 


(11) 


-0.15014 (5) 


0.0255 (2) 


H32 


0.6191 




0.8310 




-0.1352 


0.031* 


C33 


0.41349 


(10) 


0.86257 


(10) 


-0.10519(5) 


0.0207 (2) 


C34 


0.41416 


(10) 


0.80371 


(10) 


-0.03502 (5) 


0.0207 (2) 


C36 


0.67340 


(10) 


0.73485 


(10) 


-0.01793 (5) 


0.0220 (2) 


C37 


0.75036 


(11) 


0.84435 


(11) 


-0.01528 (5) 


0.0274 (2) 


H37 


0.7060 




0.9285 




-0.0035 


0.033* 


C38 


0.89264 


(12) 


0.82932 


(12) 


-0.03002 (5) 


0.0325 (3) 


H38 


0.9453 




0.9040 




-0.0284 


0.039* 


C39 


0.95823 


(11) 


0.70780 


(13) 


-0.04689 (5) 


0.0337 (3) 


H39 


1.0557 




0.6982 




-0.0560 


0.040* 


C40 


0.88203 


(12) 


0.59959 


(12) 


-0.05049 (6) 


0.0343 (3) 


H40 


0.9268 




0.5161 




-0.0629 


0.041* 


C41 


0.74000 


(11) 


0.61332 


(11) 


-0.03586 (6) 


0.0293 (3) 


H41 


0.6878 




0.5387 




-0.0381 


0.035* 


C42 


0.54497 


(10) 


0.64411 


(10) 


0.11728 (5) 


0.0213 (2) 


C43 


0.58342 


(11) 


0.50406 


(11) 


0.12473 (5) 


0.0284 (2) 


H43 


0.5627 




0.4502 




0.0934 


0.034* 


C44 


0.65214 


(12) 


0.44297 


(11) 


0.17803 (5) 


0.0308 (3) 


H44 


0.6788 




0.3471 




0.1834 


0.037* 


C45 


0.68173 


(11) 


0.52238 


(11) 


0.22345 (5) 


0.0275 (2) 


H45 


0.7280 




0.4806 




0.2603 


0.033* 


C46 


0.64419 


(10) 


0.66234 


(11) 


0.21547 (5) 


0.0259 (2) 


H46 


0.6648 




0.7162 




0.2469 


0.031* 


C47 


0.57684 


(10) 


0.72411 


(11) 


0.16203 (5) 


0.0236 (2) 


H47 


0.5527 




0.8204 




0.1560 


0.028* 


C48 


0.32554 


(10) 


0.73797 


(10) 


0.06543 (5) 


0.0214 (2) 


C49 


0.21973 


(10) 


0.71348 


(10) 


0.12231 (5) 


0.0224 (2) 


C50 


0.24418 


(11) 


0.64767 


(11) 


0.18527 (5) 


0.0300 (3) 


H50 


0.3354 




0.6141 




0.1938 


0.036* 
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CM 


U. 13050 (11) 


0.63061 (12) 0.23557 (6) 


0.0322 (3) 




I I C 1 

riM 


A 1 £ £ "7 

U. 1 J J / 


0.5873 


0.2784 




0.039 


* 




C52 


0.00356 (12) 


0.67575 (12) 0.22413 (5) 


0.031 


8(3) 




H52 


-0.0697 


0.6629 


0.2586 




0.038 


* 




C53 


-0.02245 (12) 


0.74022 (13) 0.16166 (6) 


0.0355 (3) 




H53 


-0.1142 


0.7713 


0.1531 




0.043 


* 




C54 


0.08427 (11) 


0.75956(12) 0.11180 (5) 


0.0304 (3) 




H54 


0.0649 


0.8052 


0.0695 




0.037 


* 




Atomic displacement parameters (A 2 ) 














U u 


U 22 


t/ 33 


U 12 






u 


Nl 


0.0220 (4) 


0.0206 (5) 


0.0197 (4) 


-0 0017 (31 




-0 0024 (31 


— U.UU2 / (4) 


N2 


0.0189 (5) 


0.0193 (5) 


0 0718 (51 


-0 001 5 (41 




-0 0077 (41 


A AA1 A / A\ 

-U.UU3U (4) 


C8 


0.0201 (5) 


0.0198 (5) 


0 0230 (5) 


-0 00 1 1 (4) 




-0 0028 (41 


A AA1 C / A\ 

-U.UU35 (4) 


C8' 


0.0189 (5) 


0.0193 (5) 


0 0218 (5) 


-0 001 5 (4) 

\J .\J\J 1 ~J \<J 




-0 0022 (41 


A AA1A (A\ 

— U.UU3U (4) 


N2' 


0.0201 (5) 


0.0198 (5) 


0 0730 (51 


-0 00 1 1 (41 

\J.\J\J 1 1 yi I 




-0 0078 (41 


A AA1 C f A\ 

-U.UU35 (4) 


N3 


0.0240 (5) 


0.0212 (5) 


0 0703 (4*1 


0 0004 (41 




-0 0077 (41 


A AAT/1 t A\ 

— U.UUZ4 (4) 


N4 


0.0224 (5) 


0.0193 (5) 


0 0708 (51 


0 0005 (41 




-0 0037 (41 

V ,\J\JJ 1 \' ) 


A AAOQ (A\ 

— u.uuzy (4) 


C35 


0.0237 (5) 


0.0201 (5) 


0 0218 (5) 


0 0006 (41 




-0 0037 (41 

\J .\J\J ~J 1 ( r 1 


A AA/1 0 (A\ 

— U.UU42 (4) 


C35' 


0.0224 (5) 


0.0193 (5) 


0 0208 (5) 


0 0005 (4) 




-0 0037 (41 


A AA1A / A\ 

— U.UU2y (4) 


N4' 


0.0237 (5) 


0.0201 (5) 


0 0718 (51 


0 0006 (41 




-0 0037 (41 


A AA/1 0 ( A\ 

— U.UU42 (4) 


CI 


0.0253 (6) 


0.0275 (6) 


0 0731 (51 


0 0008 (41 




-0 0038 (41 


A AA1 C (A\ 

— U.UU36 (4) 


C2 


0.0293 (6) 


0.0335 (6) 


0 0239 (6 s ) 


-0 0019 (51 

\J .\J\J 1 J \-J ) 




-0 0049 (51 


A AA 1 /; (z\ 
U.UU16 (5) 


C3 


0.0255 (6) 


0.0440 (7) 


0 0710 (51 


-0 0031 (51 




-0 0077 (51 


— U.UU22 (5) 


C4 


0.0241 (6) 


0.0383 (7) 
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0 0208 (51 
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-0 0046 (41 


A AA/1 A { A\ 

— U.UU4y (4) 


C7 


0.0193 (5) 
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0 0776 (51 


-0 0070 (41 




-0 0047 (41 


A AA1 1 / A\ 
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C9 
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pn pin ui/1 

cy — c i u — h i o 


1 1 n n 

ny.y 


pn pii pin 

CI 2 — CI 1 — CIO 


1 1 n n 1 /i n\ 

119.91 (10) 


pn pii ui 1 
Clz — CI 1 — nil 


1 in n 
12U.U 


p 1 n P11 ui i 
CIU — CI 1 — nil 


1 in n 
12U.U 


P11 pn pn 
CI 1 — Clz — CI J 


1 1 n in d n\ 
liy. /y (10) 


pii pit un 
CI 1 — Clz — H12 


i in i 
12U.1 


pn pn un 
CI J — Clz — H12 


1 in 1 
12U.1 


pn pii pi i 
Clz — CI 3 — C14 


1 in ic { 1 n\ 
12U. / J (10) 


pi i pn Tin 
Clz — CI J — HI 3 


1 1 Q /; 

i ly.o 


pi i pi i U 1 1 
C14 CI J — HI J 


1 1 n <; 

ny.o 


pi 1 p 1 a pn 

ci 3 — ci4 — cy 


1 1 n /ii /1 n\ 
liy.42 (10) 


pi 1 p 1 A XT 1 A 

CI j — C14 — H14 


1 in i 
12U.3 


pn P 1 A U 1 A 

cy — C 1 4 — H 1 4 


1 in i 
12U.3 


pin p 1 c pu 
CzU — C 1 j — C 1 o 


1 in id/1 n\ 
12U.iy (10) 


pin pi c "ntt 
CzU — CI J — JN2 


1 1 n n 1 /n\ 

ny.yi (y) 


PI / PIC "Ml 

Clo — CI J — JN2 


1 1 n <co /n\ 

iiy.oo (y) 


PIT Pii: pic 

CI / — Clo CI J 


1 1 n /: 1 /1 n\ 
liy.Ol (10) 


pn pi£ u 1 /; 
CI / — Clo — Hlo 


1 in i 
12U.2 


pi r pi£ U 1 /; 

CI j — Clo — Hlo 


1 in i 
12U.2 


C18— C17— C16 


120.21 (10) 


C18— C17— H17 


119.9 


C16— C17— H17 


119.9 


C17— C18— C19 


119.88(11) 


C17— C18— H18 


120.1 


C19— C18— H18 


120.1 



pn pi 1 pm 
C32 — C3 1 — C30 


1 in /;i { 1 n\ 
120.02 (10) 


P1 1 PII UI 1 

C32 — C3 1 — H3 1 


1 1 n n 

ny./ 


pin pn ui i 
C30 — C3 1 — H3 1 


1 1 n "7 

ny./ 


pii pn pn 
C31 — C32 — C33 


1 in n 1 1 n\ 
120. /2 (10) 


PI 1 P1 1 U1 1 

C3 1 — C32 — H32 


i in i 

i ly.o 


pii pii un 
C33 — C32 — H32 


i m / 

ny.o 


pio pn pn 
C2o — C33 — C32 


111 n/i /1 n\ 
11 / .y4 (10) 


pio pn pi/i 
C2o — C33 — C34 


1 1 Q 1 1 PO\ 

iiy.13 (y) 


pn pn pi/i 
C32 — C33 — C34 


1 n n i /n\ 

122. yi (y) 


\T1 pi A PI C 

JN3 — C34 — C3j 


1 nn nn /n\ 

loy.yo (y) 


\n pi a PII 

JN 3 — C34 — C33 


1 in 1 1 /n\ 
120.32 (y) 


pic pi/i pn 
C3j — C34 — C33 


1 in n /n\ 

i2y. / / (y) 


p/i 1 pi/; pn 
C41 — C3o — C3 / 


1 1 n a 1 d n\ 
liy.41 (10) 


p/i 1 pi/; pic 
C41 — C3o — C3J 


1 in oi /n\ 
120.02 (y) 


pn pi/; pic 
C3 / — C3o — C3 J 


1 1 n i/; /n\ 

iiy./o (y) 


pio pn pn: 
C38 — C3 / — C3o 


1 1 n /ii /1 n\ 
liy.42 (10) 


pio pn un 
C3o — C3 / — H3 / 


1 in i 
120.3 


pi/; pn un 
C3o — C3 / — H3 / 


1 in i 
120.3 


pin pio pn 
C3y — C3o — C3 / 


1 in oi i 1 n\ 
120.0 / (10) 


pin pio ui o 
C3y — C3o — H3o 


1 1 ii / 

ny.o 


pn pio ui o 
C3 / — C3o — H3o 


i in i 

ny.o 


pio pin P/in 
C3o — C3y — C40 


1 1 n oo /i i \ 
liy.00 (11) 


pio pin uiq 
C3o — C3y — H3y 


i in i 
120.1 


p/in pin uin 
C40 — C3y — H3y 


1 in 1 
120.1 


pin p/in p/i 1 
C3y — C40 — C4 1 


1 1 n io /1 1 \ 
liy./O (11) 


pin p/in U/in 
C3y — C40 — H40 


i in i 
120.1 


p/i 1 p/in u/in 
C4 1 — C40 — H40 


1 in 1 
120.1 


pi/; P/i i P/in 
C3o — C41 — C40 


1 in /: a i 1 n\ 
120.04 (10) 


pi/; p/11 U/11 
C3o — C41 — H41 


1 1 n i 

ny./ 


p/in p/i 1 u/i 1 
C40 — C4 1 — H4 1 


i i n i 

ny./ 


P/1"7 P/11 P/11 

C4 / — C42 — C43 


1 in /;n f 1 n\ 
120.00 (10) 


P/1"7 P/11 XT A 

C4 / — C42 — JN 4 


1 1 n /i o fd\ 

ny.4o (y) 


P/11 P/11 XT/1 

C43 — C42 — JN 4 


1 1 n o o /n\ 

ny.8o (y) 


p/i/i P/ii P/ii 
C44 — C43 — C42 


i i n in it\\ 

ny./y (y) 


P/1/1 P/11 U/11 

C44 — C43 — H43 


1 in 1 
120.1 


P/11 P/11 U/11 

C42 — C43 — H43 


1 in 1 
120.1 


P/1C P/1/1 P/11 

C4j — C44 — C43 


1 1 n /: c /1 n\ 
liy.OJ (10) 


P/1C P/1/1 U/l/l 

C4j — C44 — H44 


1 in 1 
120.2 


P/11 P/1/1 U/1/1 

C43 — C44 — H44 


1 in i 
120.2 


p/i/; p/ic p/i/i 
C4o — C4j — C44 


1 in ii f 1 n\ 
120.33 (10) 


p/i/; p/ic u/ic 
C4o — C4j — H4j 


lino 

ny.o 


P/1/1 P/IC U/IC 

C44 — C4j — H4j 


1 1 n o 

ny.o 


p/i"7 P/i/; p/ic 
C4 / — C4o — C4 J 


1 in in /i n\ 
120. 2y (10) 


C4 / — C4o — H4o 


119.9 


C45— C46— H46 


119.9 


C46— C47— C42 


119.33 (10) 


C46— C47— H47 


120.3 


C42— C47— H47 


120.3 


N3— C48— N4 


110.15 (9) 
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Pl/l pin n o 

CZU — C 1 V — C 1 o 


1 on o a ( i 1 \ 
1ZU.Z4 (11) 


Pin pin 1 1 1 n 

CZU — Ciy — hlly 


ny.y 


pio pm ii m 
Clo — Ciy — iily 


ny.y 


p i n pm p i c 
C 1 y — CZU — C 1 j 


i in on c\ n\ 

ny. /y (iu) 


Pin pon i nn 

c i y — czu — hizu 


i on i 
1ZU.1 


p i c pin o on 
CI j — CZU — riZU 


1 on 1 
1ZU.1 


xt i pi i XTO 

JN 1 — CZ1 — JNZ 


1 1 n m /o\ 
11U.U3 (o) 


\T1 pi 1 pn 

JN 1 — CZ 1 — CZZ 


1 0 1 70 /Q\ 

izi . /z (yj 


xto pn p o o 
JNZ — CZ 1 — CZZ 


1 o o oo /n\ 
IZo.ZZ (y) 


pi t poo pn 
CZ3 — CZZ — CZ / 


1 1 o /i o /n\ 
115.4 / (y) 


PIQ pi! pH 

CZ3 — CZZ — CZ 1 


m o 1 /n\ 

1Z3./1 (y) 


pi -7 POO PI 1 

CZ / — CZZ — CZ 1 


1 i o /;n /n\ 
1 1 1 .by (y) 


PI /I P11 Pll 

CZ4 — CZ3 — CZZ 


1 on o 1 f \ n\ 
1ZU.Z1 (1U) 


PO /| POl UTl 

CZ4 — CZ3 — riZ3 


1 1 n n 

i iy.y 


poo 01% Wl'X 


1 1 Q Q 

117.7 


C25 — C24 — C23 


120.77 (10) 


C25 — C24 — H24 


119.6 


C23 — C24 — H24 


119.6 


C24 — C25 — C26 


119.67 (10) 


C24 — C25 — H25 


120.2 


pi i \n po n 
CZ1 — JNZ — to — C / 


n cn /"i 1 \ 
—{j.jy (1 1) 


PI f MO PO PO 

C 1 j — JN Z — Co — C / 


1 oo cn /n\ 
— 1 /o.jU (y) 


pi 1 xto po pn 

cz i — jn z — c o — cy 


i oo nc /o\ 
— 1 / /.Uj (o) 


p i c mo po p n 

c i j — jn z — to — cy 


c n/i /"i /i \ 
J.U4 (14) 


P/1 O XT /I PTC pT/l 

C4o — JN4 — C3j — C34 


n i< /i n\ 
U.lj (1U) 


P/| O XT /I PTC PI/1 

C4Z — JN 4 — C3 j — C34 


1 on oi /o\ 
— 1 /y.Z3 (o) 


P/i o x.T/1 ptc p -} /: 

C4 o — JN 4 — C 3 j — C3 o 


1 "7"7 1 1 fQ\ 

i / /.3 1 (y) 


P/| O XT /I PTC PIP 

C4Z — JN 4 — C3 j — C3 o 


o no c\ A\ 
— Z.U/ (14) 


P/T pi po Z" 1 ! 

Co — CI — CZ — C3 


n io /1 ^\ 
U.3 / (lo) 


PI po ( ' 1 f^A 

C 1 — CZ — C3 — C4 


n oi /'i £\ 
U.y3 (lo) 


PO ( ' 1 f^A ( • C 

CZ — C3 — C4 — C J 


— L.Z3 (lo) 


PO p /| pc p/: 

C3 — C4 — C J — C 0 


n oi /1 £\ 
U.Z3 (lo) 


p /l pc P P pi 

C4 — CD — Co — C 1 


1 n/i /1 c\ 
1.U4 (1 j) 


P/| pc P/C po 

C4 — C J — Co — C / 


1 oc oi /■ 1 n\ 
— 1 /D.Z3 (1U) 


PO pi P/T PC 

CZ — C 1 — Co — C j 


— 1.34 (ID) 


PO pi P/T PO 

CZ — CI — Co — c / 


1 oc 1 /i /n\ 
1 /D.14 (y) 


PO 1 XT 1 PO PO 

CZ1 — JN 1 — C/ — Co 


n n 1 /i i \ 
U.U1 (11) 


PO 1 XT 1 PO P/i 

CZ1 — JN 1 — C/ — Co 


no f\A /n\ 
— 1 /O.U4 (y) 


XTO P O PO XT1 

JNZ — Co — C / — JN 1 


n i £ pi i \ 
U.3o (11) 


pn po po xti 

cy — Co — c / — jn i 


1 o£ i o /■ 1 n\ 
1 /0.3 / (1U) 


XTO P o PO P/C 

JNZ — Co — C / — Co 


1 oo in ("i n\ 
1 /O.iy (1U) 


pn po po ( ' 

cy — to — c / — Co 


c on ^1 e~\ 
— j.oU (lo) 


PC p p po XT 1 

CD — Co — C / — JN 1 


K/r n"7 /n\ 

1 JO.U / (y) 


P1 P/C PI XTI 

CI — Co — C7 — N 1 


in in pi /i \ 

-20.20 (14) 


C5— C6— C7— C8 


-21.57(16) 


CI— C6— C7— C8 


162.16(10) 


C7— C8— C9— CIO 


87.87 (14) 


N2— C8— C9— CIO 


-96.66 (12) 


C7— C8— C9— C14 


-93.46 (13) 



XTI P A O p /| n 

JN 3 — C4o — C4y 


1 O 1 CiA fCl\ 

1Z1 .y4 {y) 


XT A p /| o P /| n 

JN4 — C4o — C4y 


1 oo n 1 /n\ 

iz/.yi (y) 


p c /i p/in pen 
Cj4 — C4y — CjU 


I 1 o £o /1 n\ 

II /.0 / (1U) 


pc /I P/1Q p/| Q 

CD4 — C4y — C4o 


i lo.oo (y ) 


pen p a n p/io 
CDU — C4y — C4o 


1 oc /i o / 1 n\ 
IZj.4 / (1U) 


pri pen p /i n 
C j 1 — CjU — C4y 


1 on o 1 ( 1 n\ 
IZU.ol (1U) 


pc 1 pen I i cn 
CM — CjU — JtLjU 


1 1 Q £ 

i iy.o 


p /i n pen 1 1 cn 
C4y — CjU — hlJU 


1 1 n & 

iiy.o 


pci pci pen 
CjZ — CjI — CjU 


1 on o 1 ( i i \ 
1ZU. /I (11) 


p c 1 PC1 I I C 1 

CjZ — C j 1 — rl j 1 


1 1 n a 

iiy.o 


pen p c 1 i k i 
CjU — C j 1 — rl j 1 


1 1 n ^ 

iiy.o 


pr] PCO PCI 

CjI — CjZ — Cj3 


1 1 n 1 1 /1 n\ 
liy.ll (1U) 


pri PCO I I C ~> 

CjI — CjZ — hljZ 


1 on /i 
1ZU.4 


pri PCO nei 

Cj3 — CjZ — hljZ 


1 on /i 
1ZU.4 


rsA rs^ rs? 

V, JH- V/JJ V JZ 


190 XI (\ W 
i i y 1 1 f 


C54 — C53 — H53 


119.8 


C52 — C53 — H53 


119.8 


C53 — C54 — C49 


121.32 (10) 


C53 — C54 — H54 


119.3 


C49 — C54 — H54 


119.3 


pi /| PIC /' •">/' PIO 

CZ4 — CZ j — CZo — CZ / 


n a 1 c\ c\ 
U.41 (lo) 


PTC pi/; Pio pn 

CZ j — CZo — CZ / — czz 


1 C\A /i\ 

— 1.U4 (lo) 


PIT pn poo pi/; 

CZ3 — CZZ — CZ / — CZo 


n cn /1 ca 
U.oU (1 j) 


pi 1 Pll PIO f ~~) /L 

CZ 1 — CZZ — CZ / — CZo 


1 oc oi /n\ 
— 1 /J.Z3 (y) 


pi T poo pm pm 
C33 — CZo — CZy — C3U 


A io /| c\ 

— U. /o (1 j) 


pio pon pin pi i 
CZo — CZy — C3U — C3 1 


n on ( 1 c\ 

— u.zy (1 J) 


Pin pm pi i pit 
CZy — C3U — C3 1 — C3Z 


n on / 1 £\ 
U.yu (lo) 


Pin pi i pio pi i 
C3U — C31 — C3Z — C33 


n /i & si <c\ 
— U.4o (lo) 


Pin pio pi i pn 
CZy — CZo — C33 — C3Z 


1 on /O c\ 
l.ZU (1 J) 


pin pio pn pi a 
CZy — CZo — C33 — C34 


1 oo no /n\ 

—i / /.Uo (y) 


pi 1 pn Pll poo 

C31 — C3Z — C33 — CZo 


n cc (\ c^ 
— U.jo (1 j) 


pi i pn pn pi/i 
C3 1 — C3Z — C33 — C34 


1 oo £o /n\ 
1 / /.OZ (y) 


p y| O XTI PI A PIC 

C4o — JN3 — C34 — C3j 


U.o3 (1 1) 


p /| o xti pi A Pi 1 

C4o — JN3 — C34 — C33 


1 on co /o\ 
1 /y.J / (o) 


XT A PIC PI A XTI 

JN4 — C3 J — C34 — JN3 


n /i o /1 1 \ 
— U.4o (11) 


p T /; PIC pi A XTI 

C3o — C3j — C34 — JN3 


i oo 1/1 / 1 n\ 
— 1 //.14 (1U) 


XT/1 PIC pi A PI 1 

JN4 — C3j — C34 — C33 


1 on on /n\ 

—i /y.zy (y) 


pi/ PIC PI /| Pll 

C3o — C3j — C34 — C33 


a n/; /1 o\ 
4.UO (lo) 


PIO Pll pi/I XTI 

CZo — C33 — C34 — JN 3 


O 1 O PI y| \ 

Z.3 / (14) 


Pll Pll pi/I XTI 

C 3 Z — C 3 3 — C 34 — JN 3 


1 oc o 1 /n\ 
— 1 /J.ol (y) 


PI O Pll PI /| PIC 

CZo — C33 — C34 — C3j 


1 oo m / 1 n\ 
-1 /o.y3 (1U) 


PIT pn pi /i pie 

C3Z — C33 — C34 — C3j 


Z.OO (10) 


pi a pic ri/: p/11 
C34 — C3j — C3o — C41 


no £c /i /i \ 
— y /.OJ (14) 


XT/1 PIC pi r p yi i 

N4 — C35 — C36 — C41 


o c in /i i\ 

86.10 (12) 


C34— C35— C36— C37 


83.72 (14) 


N4— C35— C36— C37 


-92.53 (12) 


C41— C36— C37— C38 


-0.65 (15) 


C35— C36— C37— C38 


178.00 (9) 


C36— C37— C38— C39 


-0.25 (16) 
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\M f^Q f^Ci Z" 1 1 A 

JN Z — to — — C 1 4 


Ol AA / 1 1\ 

62.00 (12) 


pi i a pn pi/i pi i 
C 1 4 — Cy — C 1 U — C 1 1 


a no /i c\ 
U.ys (15) 


po pn pi A /"ill 

Co — cy — c i u — c 1 1 


1 in /: c /n\ 
1 /y.DD (V) 


cy — ciu — ci i — ciz 


— 1.U6 (10) 


Pin pi i pn pn 
CIU — CI 1 — ClZ — CI 3 


A lO /1 £\ 

0.36 (lb) 


p 1 1 p i ^ pn p i /i 
CI 1 — ClZ — CI 3 — C14 


A /1 1 /I £\ 

U.43 (10) 


p i o p i -5 p i /i pn 

ciz — ci 3 — ci4 — cy 


A £.1 /I 

— U.33 (1 3) 


p i pi pn p i /] pill 

c i u — cy — C 1 4 — C 1 3 


— 0. 1/(13) 


po pn p i /i p i -> 

Co — cy — C 1 4 — C 1 3 


1 "7 0 O /I /A\ 

-i /s.64 (y) 


PO 1 XTO PK p^n 

CZ 1 — JN Z — C 1 J — CZU 


1 AA "7C / 1 1\ 
-100. /3 (12) 


po \y) pi c pin 

Co — JN Z — C 1 j — CZU 


"7/: "71 /1 1\ 
lb. /I (12) 


P1 i XTO PK p 1 /; 

CZ 1 — JN Z — C 1 J — C 1 o 


"71 m / 1 1\ 

/j.yj (13) 


PO \M pi f pi/' 

Co — JN Z — C 1 j — C 1 o 


— 106.61 (11) 


P1A pi c p i z; p i -7 

CZU — CI J — Clo — CI / 


1 1 1 /1 c\ 

2.31 (15) 


XT'") pic pi/: p i -7 

JNZ — CI J — Clo — CI / 


1 "71 1 /Q\ 

—i /z.ij (y) 


PK p 1 f p 1 -7 P 1 Q 

ClD — Clo — CI / — Clo 


A A 1 /I C\ 

-0.01 (15) 


pi/: p i -7 pio pin 

cio — ci / — cio — ciy 


1 ni /i /:\ 
— I.y3 (Id) 


P i -7 pio pin pm 

ci / — cio — ciy — czu 


1 cn /;\ 
1.5y (10) 


pi o p i q pori pic 

c i o — c i y — czu — c i j 


A "7A (\ 

U. /U (13) 


pi/: pic pin pin 

c i o — c i j — czu — c i y 


1 /; c /1 c\ 
—2.03 (13) 


\n pk pin pm 

jn z — c i j — czu — c i y 


1 "71 AA /n\ 

i /2.UU (y) 


p-7 \ti r^">i \n 
C / — JN 1 — CZ 1 — JN Z 


A 1Q (\ 1 \ 

— u.iy (ii) 


p-7 \y i po i m 
C/ — JN 1 — CZ1 — CZZ 


1 "7"7 07 /Q\ 

i / /.s2 (y) 


po \n pti \t i 
Co — JN Z — CZ 1 — JN 1 


A £1 /1 1 \ 

0.62 (11) 


pi C XTI PT1 ATI 

CI D — JNZ — CZ1 — JN 1 


1 "7 0 /I A i(W 

i /s.44 (y) 


PO XT'") p~> 1 POO 

Co — JN Z — CZ 1 — CZZ 


1 nn a c /n\ 
— 1 / /.43 (y) 


p 1 c \TO PT1 POO 

CI j — JN Z — CZ 1 — CZZ 


0.3 / (Id) 


Ml pn PT) PO O 

JN 1 — CZ 1 — CZZ — CZ3 


irr CO / 1 A\ 
— 133.36 (10) 


\n p o i p o o pt] 
JN Z — C Z 1 — C Z Z — CZ 3 


ii in / 1 /;\ 
11. ly (lo) 


XT1 PO 1 /•->-> POO 

JN 1 — CZ 1 — CZZ — CZ / 


1A 11 / 1 /1\ 

2U.22 (14) 


N2— C21— C22— C27 


-161.91 (10) 


C27— C22— C23— C24 


0.07(15) 


C21— C22— C23— C24 


175.83 (9) 


C22— C23— C24— C25 


-0.69(16) 


C23— C24— C25— C26 


0.45 (16) 



pn rio nn p,ia 
C3 / — C36 — C39 — C40 


1 in /] ~7\ 

i.iy (i /) 


pio pin p/in p/i 1 
C36 — C3y — C40 — C41 


1 11 /1 "7\ 

— 1.21 (1 /) 


pn pi/: r^A] p/ia 
C3 / — C36 — C41 — C40 


a £n /;\ 
0.62 (16) 


rir pi/: p/i 1 p/ia 
C33 — C36 — C41 — C40 


1 "70 A1 1 1 A\ 
-1 /6.02 (10) 


pin P/in CA] pi/; 
C3y — C40 — C41 — C36 


Ail /i n\ 
0.31 (1 /) 


C46 — JN4 — C42 — C4 / 


OA lO /11\ 

-60.26 (13) 


C33 — JN4 — C42 — / 


no n/; (\\\ 
yS.yo (11) 


C46 — JN 4 — C42 — C43 


an nA (\ n\ 
y /.24 (12) 


L-33 — JN4 — C42 — C43 


Ol CI /1 1\ 

—63.32 (12) 


f^AH f^A^) f^AI f^AA 

C4 / — C42 — C43 — C44 


1.10 (Id) 


JN4 — C42 — C43 — C44 


1 n£. n n /n\ 
— 1 /6.33 (y) 


A"i r^AI A A f^AZ 

C42 — C43 — C44 — C43 


A A"7 e\ n\ 
0.0 / (1 /) 


C43 — C44 — C43 — C46 


—0.63 (16) 


A A f^AZ r^A£. AH 

C44 — C43 — C46 — C4 / 


a ai /:\ 
—0.03 (16) 


f^AZ f^AZ. AH An 

C43 — C46 — C4 / — C42 
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